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(57) ABSTRACT 

A storing unit stores a map indicating correspondences 
between keywords representing states of a vehicle and faulty 
conditions of the vehicle. A keyWord setting unit sets the 
keyWords in response to the vehicle as a recorded object. A 
processing unit identi?es the faulty condition corresponding 
to the set keyWords by searching the storing unit. Then, the 
mode ?le corresponding to the identi?ed faulty condition is 
decided as the mode ?le to be set in a data recording system, 
based on correspondences betWeen the previously-set faulty 
conditions and data contents to be recorded and conditions. 
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FIG. 4 
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OPERATOR-SIDE SYSTEM AND MODE FILE 
IDENTIFYING METHOD 

[0001] The present application claims foreign priority 
based on Japanese Patent Application P.2004-055044, ?led 
Feb. 27, 2004, the contents of Which are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to an operator-side 
system and a mode ?le identifying method, and more 
particularly, an approach of determining a mode ?le in 
response to the faulty condition that may be presently caused 
in the vehicle that outputs control parameters serving as 
recorded objects. 

[0003] In the prior art, in order to identify the faulty 
condition of the vehicle, the data recording system for 
doWnloading the control parameter of the control unit 
equipped in the vehicle, and then recording such parameter 
is knoWn. For eXample, in the data recording system in 
JP-A-2002-070637, ?rst the operating conditions such as 
name of acquired signal, sampling rate, trigger mode, and 
the like are set. Then, various data (i.e., control parameters) 
in the control unit on the vehicle side are sampled based on 
the operating conditions on a time-series basis. Then, When 
the conditions under Which the data that are useful for 
identifying the faulty conditions of the vehicle Will be 
obtained are satis?ed, the sampling data are stored in a data 
recording unit. 

[0004] Further, JP-B2-2589617 discloses a vehicle failure 
diagnosis system. When this system holds a data commu 
nication With the electronic control device in the vehicle, 
such system can accept the failure code generated in the 
electronic control device. Then, the appropriate Work sched 
ule and the appropriate inspection approach are chosen 
among a plurality of Work schedules and inspection 
approaches in ansWer to the failure code, and then they are 
displayed. 

[0005] HoWever, in case an operating conditions, i.e., a 
data contents to be recorded and a conditions, are not 
appropriately set for the data recording system, such disad 
vantages arise that the system records unnecessary data or 
conversely the system fails to record necessary data. For this 
reason, in the data recording system of this type, the oper 
ating conditions that are useful for identifying the faulty 
condition are determined in advance by an operator, and set. 
As the approach of determining the operating conditions, as 
disclosed in JP-B2-2589617, for eXample, the approach of 
referring to the diagnosis code generated in the control unit 
and then deciding the operating conditions in response to the 
diagnosis code may be thought of. MeanWhile, from the 
vieWpoint of acquiring effectively the data, it is preferable 
that the faulty conditions should be subdivided and then the 
optimum operating condition should be set to deal With an 
individual faulty condition. HoWever, When the faulty con 
ditions are divided into parts, in some cases the diagnosis 
code does not alWays correspond to the faulty condition. 
Therefore, it is preferable that the operating conditions 
should beset after the faulty condition that is occurring in the 
vehicle is forecasted more speci?cally. 

SUMMARY OF THE INVENTION 

[0006] The present invention has been made in vieW of 
such circumstances, and an object of the present invention is 
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to determine appropriately data contents and conditions to 
be recorded by a data recording system, in response to a 
faulty condition of a vehicle as the recorded object. 

[0007] In order to overcome such problem, a ?rst aspect of 
the present invention provides an operator-side system. The 
operator-side system comprises a storing unit for storing a 
plurality of mode ?les, codes that are correlated With the 
mode ?les respectively and are able to identify a faulty 
condition of a vehicle, and keyWords that are correlated With 
the mode ?les respectively and are able to identify the faulty 
condition of the vehicle; a keyWord setting unit for setting 
the codes that are acquired from a control unit mounted on 
the vehicle via a netWork, Which can transmit/receive infor 
mation to/from the control unit, and the keyWords input by 
an operator as search keys; and a processing unit for 
identifying the mode ?le corresponding to the search keys 
among the plurality of mode ?les based on the search keys. 
In respective mode ?les, types of the vehicle data and 
acquiring conditions, Which are required to take measures 
against a particular faulty condition, out of a plurality of 
different vehicle data that contain control parameters in the 
control unit are described. 

[0008] Here, in the ?rst aspect, it is preferable that the 
codes comprise diagnosis codes that are generated in the 
control unit. Also, it is preferable that the keyWords com 
prise character strings that re?ect states of the vehicle 
assumed in the faulty conditions. Also, it is preferable that 
the keyWords comprise character strings that represent driv 
ing environments through Which the vehicle drives. 

[0009] Also, in the ?rst aspect, it is preferable that the 
storing unit should further store a predetermined mode ?le 
in Which types of the vehicle data and acquiring conditions, 
Which are required commonly to take measures against 
various faulty conditions that are not correlated With the 
codes and the keyWords, are described. Further, it is pref 
erable that the processing unit should identify the predeter 
mined mode ?le When the mode ?le corresponding to the 
search keys is not identi?ed. 

[0010] Also, in the ?rst aspect, it is preferable that the 
storing unit should further store a plurality of ?le sets that 
are correlated With different types and models of vehicles 
respectively in units of the plurality of mode ?les, and 
identi?ers of the control unit that are correlated With types 
and models of a plurality of vehicles respectively, and the 
processing unit should identify a type and a model of the 
vehicle, Which correspond to the identi?ers acquired, among 
the types and the models of the plurality vehicles based on 
the identi?ers acquired from the control unit and also 
identify a ?le set, Which corresponds to the type and the 
model of the vehicle identi?ed, among the plurality of ?le 
sets. 

[0011] Also, in the ?rst aspect, it is preferable that the 
mode ?les should contain learned values learned by the 
control unit or peripheral information of the vehicle as the 
acquired contents. Also, it is preferable that a sensitivity of 
an acceleration sensor should be set differently in response 
to individual mode ?le in the plurality of mode ?les. 

[0012] In addition, in the ?rst invention, it is preferable 
that the netWork should be able to transmit/receive infor 
mation to/from a data recording system, Which can eXecute 
the data communication With the control unit that records the 
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vehicle data, based on the types and the acquiring conditions 
described in the mode ?le decided, and the keyword setting 
unit should acquire the codes from the control unit via the 
data recording system. 

[0013] A second aspect of the present invention provides 
a mode ?le identifying method. This mode ?le identifying 
method comprises a step of setting codes that are acquired 
from a control unit mounted on a vehicle via a netWork that 

can transmit/receive information to/from the control unit, 
and keyWords input by an operator as search keys by means 
of a computer; and a step of identifying the mode ?le 
corresponding to the search keys among the plurality of 
mode ?les by causing the computer to search a storing unit, 
in Which a plurality of mode ?les, codes that are correlated 
With the mode ?les respectively and are able to identify a 
faulty condition of a vehicle, and keyWords that are corre 
lated With the mode ?les respectively and are able to identify 
the faulty condition of the vehicle are stored, based on the 
search keys; Wherein types of the vehicle data and acquiring 
conditions, Which are required to take measures against a 
particular faulty condition, out of a plurality of different 
vehicle data that contain control parameters in the control 
unit are described in respective mode ?les. 

[0014] Here, in the second aspect, it is preferable that the 
storing unit should further store a plurality of ?le sets that 
are correlated With different types and models of vehicles 
respectively in units of the plurality of mode ?les, and 
identi?ers of the control unit that are correlated With types 
and models of a plurality of vehicles respectively, and the 
computer should identify a type and a model of the vehicle, 
Which correspond to the identi?ers acquired, among the 
types and the models of the plurality of vehicles based on the 
identi?ers acquired from the control unit, and also identi?es 
a ?le set, Which corresponds to the type and the model of the 
vehicle identi?ed, among the plurality of ?le sets. 

[0015] According to the present invention, the mode ?le 
corresponding to the search keys is identi?ed among a 
plurality of mode ?les, While using both the codes acquired 
from the control unit and the keyWords input by there 
operator as the search keys. In this manner, the number of 
the assumed mode ?les becomes enormous if various faulty 
conditions are contained, nevertheless the appropriate mode 
?le can be identi?ed automatically and easily because the 
mode ?les are narroWed doWn by using the search keys that 
contain not only the codes generated in the control unit, 
Which outputs the data as the recorded object, but also the 
keyWords input by the operator. In the mode ?les, after the 
faulty conditions that Will arise in the vehicle are assumed, 
the data contents and the acquiring conditions useful for 
identifying the faulty conditions are correlated in advance 
appropriately With each other in the experiment or the 
simulation. As a result, the mode ?le that agrees With the 
faulty condition of the vehicle can be set in the data 
recording system, and therefore the effective recording of 
the necessary vehicle data can be attained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a vieW of an overall con?guration includ 
ing an operator-side system according to an embodiment of 
the present invention. 

[0017] FIG. 2 is a block diagram shoWing a system 
con?guration of a recording system. 
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[0018] FIG. 3 is a vieW of a system con?guration of the 
operator-side system. 

[0019] FIG. 4 is an explanatory vieW shoWing an example 
of a mode ?le. 

[0020] FIG. 5 is an explanatory vieW of a map shoWing 
correspondences betWeen faulty conditions and keyWords. 

[0021] FIG. 6 is a ?oWchart shoWing procedures of setting 
a mode ?le. 

[0022] FIG. 7 is a ?oWchart shoWing procedures of setting 
the mode ?le. 

[0023] FIG. 8 is an explanatory vieW shoWing time-series 
transitions of vehicle data recorded in the data recording 
unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] FIG. 1 is a vieW of an overall con?guration includ 
ing an operator-side system according to an embodiment of 
the present invention. First, a data recording system 1 
(referred simply to as a “recording system” hereinafter) Will 
be explained prior to an explanation of an operator-side 
system 20. The recording system 1 is a system that records 
various data about the vehicle (referred to as “vehicle data” 
hereinafter), and is installed into the vehicle, as the case may 
be. As the vehicle data that the recording system 1 records, 
control parameters of an electronic control unit 2 (referred to 
as an “ECU” hereinafter) mounted on the vehicle are listed. 
Typically controlled variables calculated in the ECU 2 are 
assumed as the “control parameters”, but parameters (engine 
speed (rpm), speed (km/h), etc.) and learned values (control 
learning map) used to calculate the controlled variables are 
also contained in the controlled variables. 

[0025] NoW, the ECU 2 is mainly structured With a micro 
computer and executes control of various units. In the 
present embodiment, as the ECU 2, an engine control unit 2a 
(referred simply to as an “E/G-ECU” hereinafter) for execut 
ing the control of an engine 4 Will be explained mainly 
hereunder. HoWever, the present invention can be applied 
similarly to a transmission control unit (AT-ECU) for 
executing control of the automatic transmission, an ABS 
control unit (ABS-ECU) for executing control of the anti 
lock brake system, and the like. In this application, the term 
“ECU” is used as a general term for these control units. 

[0026] The sensor-sensed signals supplied from various 
sensors 5 are input into the ECU 2 to sense the condition of 
the controlled object. As the sensors of this type, there are an 
intake air volume sensor, a boost pressure sensor, a vehicle 
speed sensor, an engine speed sensor, a coolant temperature 
sensor, an acceleration sensor (G sensor), and the like. The 
ECU 2 executes the calculation in regarding to various 
controlled variables in compliance With the previously-set 
control program, based on the sensor-sensed signals. Then, 
the controlled variables calculated by this calculation are 
output to various actuators. For example, the E/G-ECU 2a 
executes the calculation about the fuel injection interval 
(fuel injection quantity), the ignition timing, the throttle 
opening angle, etc. and then outputs the control signals to 
various actuators in response to the calculated controlled 
variables, and so on. Respective ECUs 2 installed into the 
vehicle are connected mutually via the K-line (one serial 
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communication standard) or the CAN (Controller Area 
Network), and they can share mutual information by execut 
ing the serial communication via these communication lines. 
In this case, all the sensor-sensed signals are not alWays 
input commonly into respective control units constituting 
the ECU 2. The sensor-sensed signals required for individual 
control units are enough to execute the control. 

[0027] Also, the self-diagnosis program used to diagnose 
the fault of each portion in the controlled object is installed 
into the ECU 2, and automatically diagnoses operating 
conditions of the microcomputer, the sensors 5, etc. at an 
appropriate period. When the fault is found by this diagno 
sis, the ECU 2 generates the diagnosis code to deal With the 
fault contents and then stores this code in a predetermined 
address of a back-up RAM in the ECU 2. Also, the ECU 2 
executes an alarming process such that the MIL lamp is 
caused to turn ON or turn ON/OFF, or the like, as the case 
may be. 

[0028] As the case Where the recording system 1 is 
installed into the vehicle, the case of periodic inspection, the 
case Where the user brings the vehicle into the service shop 
When the user found any trouble, or the like may be 
considered. In the former case, the test run of the vehicle is 
carried out by the service man. In this case, the recording 
system 1 acquires the vehicle data in a test run period on 
demand, and records the acquired vehicle data as the case 
may be. Also, in the latter case, the vehicle is returned once 
to the user except for the case Where the service man can 
easily identify the trouble. In this case, the recording system 
1 acquires the vehicle data at any time in the situation that 
the vehicle is normally driven by the user, and records the 
acquired vehicle data if necessary. After the test run con 
ducted by the service man is ?nished or When the vehicle is 
carried into the service shop once again, the recording 
system 1 is removed from the vehicle. Then, in order to 
decide Whether or not the fault arose in the vehicle or to 
identify the cause When the fault arose, the vehicle data 
recorded in the recording system 1 are employed. 

[0029] FIG. 2 is a block diagram shoWing a system 
con?guration of the recording system 1. The recording 
system 1 is composed mainly of a CPU 6. Then, a ROM 7, 
a RAM 8, a data recording unit 9, an operation unit 10, a 
communication unit 11, and an interface unit 12 are con 
nected to buses that are connected to the CPU 6. The CPU 
6 conducts the control of the overall recording system 1, and 
reads the control program stored in the ROM 7 and then 
executes the process in compliance With this program. The 
RAM 8 constitutes a Work area that stores temporarily 
various process data executed by the CPU 6, etc., and also 
has a function as a buffer that records temporarily the vehicle 
data acquired on a time-series basis. 

[0030] The vehicle data recorded in the RAM 8 are 
recorded in the data recording unit 9, that the external 
systems can access, by the CPU 6 on the assumption that 
conditions described later are satis?ed. In the present 
embodiment, in vieW of the versatility of the data recorded 
in the data recording unit 9, the card type nonvolatile 
memory that can be detachably attached to the recording 
system 1, e.g., the ?ash memory type memory card, is used 
as the data recording unit 9. For this purpose, the recording 
system 1 has a socket (or a drive) via Which the CPU 6 can 
access the memory card. In the case Where the recording 
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system 1 is incorporated into the vehicle, the memory card 
is inserted previously into the socket by the service man. 
Thus, the CPU 6 can record the vehicle data on the memory 
card that corresponds to the data recording unit 9, and can 
read the information recorded on the memory card. As the 
memory card of this type, various storing media such as 
SmartMedia, SD memory card, and so on can be employed. 
The memory capacities of these memory cards are set 
variously in a range of 8 MB to 1 GB, and thus the memory 
card having a predetermined memory capacity can be 
employed at user’s option. 

[0031] After the faulty conditions that are caused in the 
vehicle as the recorded object are assumed, mode ?les 
corresponding to the faulty conditions are stored in the 
memory card serving as the data recording unit 9. The mode 
?le is read by the CPU 6, and then used as the ?le to set the 
operating conditions of the recording system 1, i.e., the data 
contents to be recorded and the conditions. In this case, 
details of the mode ?les and the mode ?le setting process 
Will be described later, and therefore their explanation Will 
be omitted herein. 

[0032] The operation unit 10 is structured by a remote 
controller to Which operation sWitches are provided, and this 
remote controller can be operated by the driver. The opera 
tion signal is output from the operation unit 10 to the CPU 
6 When the operation sWitches are operated by the driver. 
Thus, the CPU 6 records the vehicle data recorded in the 
RAM 8 in the data recording unit 9. In other Words, the 
operation of the operation sWitches functions as the trigger 
condition executed at any timing by the driver. 

[0033] When the recording of the vehicle data that satisfy 
the acquiring conditions is completed satisfactorily, the 
communication unit 11 informs the user of a recording 
completion. In the present embodiment, the communication 
unit 11 is mainly structured by LEDs, and is controlled to 
turn ON or turn ON and OFF When the recording of the 
vehicle data that are described in the acquiring conditions is 
appropriately ended. Thus, the communication unit 11 can 
inform effectively the user of the recording completion of 
the vehicle data. In this case, the communication unit 11 may 
be composed of the CRT or the liquid crystal display, or the 
speaker, or the like, and various con?gurations that are 
capable of informing the driver of the recording completion 
may be employed. 

[0034] The interface unit 12 contains various interfaces 
used to transfer the data on the vehicle side. The recording 
system 1 is connected to the CAN or the K-Line on the 
vehicle side via this interface unit 12, and can hold tWo-Way 
data communication With the ECU 2 on the vehicle side. 
Thus, the recording system 1 can not only get the control 
parameters from the ECU 2 side but also grasp the situation 
of the ECU 2 such as the generation of the diagnosis code, 
etc. Also, the output signals supplied from various sensors 5 
mounted on the vehicle are input into the interface unit 12 
directly or indirectly via the ECU 2. Therefore, as the 
information that accompany the control parameters, the 
recording system 1 can record the sensor-sensed signals 
sensed by various sensors 5 and the peripheral information 
of the vehicle. Here, the peripheral information of the 
vehicle are information about the peripheral outside of the 
vehicle. An atmospheric temperature on the outside of the 
vehicle, an atmospheric pressure on the outside of the 



US 2005/0192722 A1 

vehicle, an altitude and an absolute position (latitude/longi 
tude) in the periphery of the vehicle, etc. correspond to such 
peripheral information. Also, a signal (ON signal/OFF sig 
nal) that is generated in synchronism With ON or OFF of an 
ignition sWitch 13 is input into the interface unit 12 together 
With these information. In addition, the recording system 1 
can execute tWo-Way communication With the external PC 
(the operator-side system 20) via the interface unit 12 in the 
netWork environment such as LEN, or the like. 

[0035] FIG. 3 is a vieW of a system con?guration of the 
operator-side system 20. Selection of the mode ?les to be 
stored in the data recording unit 9 is carried out by the 
operator (typically the service man) by using the operator 
side system 20. The operator-side system 20 is mainly 
structured by a CPU, a ROM, a RAM, and an input/output 
interface, and can transmit/receive the information to/from 
the recording system 1 via the netWork environment (LAN 
in the present embodiment). As such operator-side system 
20, a personal computer (PC) is taken by Way of example. 
In addition to this, the operator-side system 20 has a storing 
unit 21, an inputting portion 22 such as a keyboard, a mouse, 
or the like, and a displaying portion 23 such as a CRT, an 
LCD, or the like. As the storing unit 21, for example, an 
external memory device such as a magnetic disk (HDD), a 
memory card in Which an electrically erasable and program 
mable ROM (EEPROM) is built, or the like, or an internal 
memory device such as RAM, or the like may be employed. 

[0036] FIG. 4 is an explanatory vieW shoWing an example 
of the mode ?le. The mode ?le is composed of the acquired 
contents and the acquiring conditions. The acquired contents 
are classi?cations of the vehicle data as the recorded object. 
The acquiring conditions are conditions that are applied to 
acquire/record the vehicle data in response to the acquired 
contents. A sampling rate, trigger conditions, a recording 
time, etc. correspond to the acquiring conditions. The sam 
pling rate is a period at Which the vehicle data are collected, 
and various periods are set in ansWer to the acquired 
contents. The trigger conditions are the conditions that are 
applied to record the acquired vehicle data from the RAM 8 
to the data recording unit 9. As the trigger conditions, 
predetermined points (e.g., vehicle speed=0 km/h, engine 
speed=0 rpm, and the like) in the time-dependent transition 
of the vehicle data, a point of time When the ignition sWitch 
13 is turned ON, a point of time When the failure code such 
as the mis?re decision is generated, start and end points of 
the data acquisition, a point of time When the MIL lamp is 
turned ON, etc. may be listed. The recording time is a time 
length of the vehicle data that are recorded from the RAM 
8 to the data recording unit 9. For example, 10 minute before 
and after the trigger conditions are satis?ed, etc. may be 
listed. 

[0037] After various faulty conditions that arise in the 
vehicle are assumed, the acquired contents and the acquiring 
conditions that are useful to identify the faulty conditions are 
set in advance appropriately in the mode ?les in the experi 
ment or the simulation. In an example shoWn in FIG. 4, a 
mode ?le Ais such a mode ?le that the rough idle is assumed 
as the faulty condition. In accordance With this mode ?le A, 
the recording system 1 gets the vehicle data such as engine 
speed, speed, intake pipe pressure, ignition advanced angle, 
fuel injection interval, controlled amount of the auxiliary air 
control valve, engine coolant temperature, etc. at a highest 
(e.g., 10 msec) sampling rate. Also, the vehicle data col 
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lected over 10 minute before and after the timing ark Which 
the trigger conditions are satis?ed are recorded in the data 
recording unit 9, While using as the trigger conditions the 
event that the engine speed becomes 0 rpm in a vehicle data 
collecting period. Alternately, the vehicle data collected over 
10 minute before and after the timing at Which the trigger 
conditions are satis?ed are recorded in the data recording 
unit 9, While using as the trigger conditions the event that a 
changed amount of the engine speed exceeds a predeter 
mined value. MeanWhile, a mode ?le B is such a mode ?le 
that the defective engine start is assumed as the faulty 
condition, and a mode ?le C is such a mode ?le that the 
abnormal vibration such as the surge, or the like is assumed 
as the faulty condition. In contrast, a mode ?le D is not 
prepared as the mode ?le in Which the particular faulty 
condition is assumed, and the type of the vehicle data and the 
acquiring conditions required commonly to take measures 
against various faulty conditions are described. 

[0038] In this manner, the faulty conditions that Will be 
caused in the vehicle are assumed, and then a plurality of 
mode ?les corresponding to these faulty conditions are 
stored in the storing unit 21. Also, a plurality of ?le sets are 
stored in the storing unit 21 in units of these mode ?les. Each 
?le set is correlated With the type and model of the different 
vehicle respectively. The reason Why the ?le set is prepared 
to correspond to the type of the model of the vehicle is that, 
even though the same faulty condition is assumed, the type, 
etc. of the vehicle required to take measures become differ 
ent oWing to the difference in the type of the model of the 
vehicle. For this reason, the ?le set must be prepared every 
type and model of the vehicle. In each ?le set, the acquired 
contents and the acquiring conditions are different every 
type and model of the vehicle even in the corresponding 
faulty condition mode ?le. Also, ROM-ID of the ECU 2 
corresponding to the unique identi?er in the vehicle and the 
correspondence to the type and model of the vehicle are 
stored in the storing unit 21. Therefore, the type and model 
of the vehicle corresponding to ROM-ID can be identi?ed 
by searching the storing unit 21. 

[0039] FIG. 5 is an explanatory vieW of a map shoWing 
correspondences betWeen the keyWords and the faulty con 
ditions. Respective mode ?les are correlated With the codes 
that can identify the correlated faulty conditions in indi 
vidual mode ?les, and also correlated With the keyWords that 
can identify the correlated faulty conditions in individual 
mode ?les. The code that is correlated With a certain faulty 
condition is the diagnosis code generated by the ECU 2 that 
is incorporated in the vehicle in Which the faulty condition 
arises. The keyWord that is correlated With a certain faulty 
condition is the character string that re?ects the condition of 
the vehicle in Which the faulty condition arises. As shoWn in 
FIG. 5, When “Rough idle” is set as the faulty condition, for 
example, the keyWord that is correlated With this condition 
is the character string such as engine step (engine stall), 
rough idle, lack of stability of the idling, Wobbling of engine 
noise, vibration, or the like, and the code that is correlated 
With this condition is TCXX. 

[0040] In the operator-side system 20, the CPU executes 
the mode ?le setting process in compliance With the control 
program stored in the ROM. When the operator-side system 
20 that is in the running state of the control program is 
functionally vieWed, this system 20 has a keyWord setting 
unit 24 and a processing unit 25. The keyWord setting unit 
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24 sets the diagnosis code obtained from the ECU 2 via the 
network, Which can transmit/receive the information to/from 
the control unit mounted on the vehicle, and the keyword 
input by the operator as search keys. The processing unit 25 
identi?es the mode ?le, Which corresponds to the search key, 
among a plurality of mode ?les stored in the storing unit 21 
based on the search key. 

[0041] FIG. 6 and FIG. 7 are ?oWcharts shoWing proce 
dures of setting the mode ?le. This setting process is 
executed on-line by connecting the recording system 1, 
Which is installed into the vehicle and can hold the data 
communication With the ECU 2, and the operator-side 
system 20 via the netWork. First, in step 1, an instruction 
signal is transmitted to the recording system 1 to acquire an 
identi?er peculiar to the vehicle (ROM-ID of the ECU 2 in 
the present embodiment) from the ECU 2. 
[0042] When received the instruction signal, the recording 
system 1 transmits a request-to-send signal of the ROM-ID 
to the ECU 2 (step 2). When received the request-to-send 
signal, the ECU 2 reads the ROM-ID by searching the inside 
of the oWn ROM (step 3), and then transmits the read 
RON-ID to the recording system 1 as ID information (step 
4). Then, When received the ID information, the recording 
system 1 decides that such system acquired the information 
in response to the request-to-send signal and then transmits 
this ID information to the operator-side system 20 (step 5). 
[0043] In step 6 folloWing step 5, the operator-side system 
20 that received the ID information identi?es the type and 
the model of the vehicle as the recorded object by looking 
up this ID information, based on the correlation betWeen the 
ROM-ID stored in the storing unit 21 and the type and the 
model of the vehicle. 

[0044] In step 7, the operator-side system 20 transmits an 
instruction signal to the recording system 1 to acquire the 
diagnosis code that Was generated in the ECU 2. When 
received the instruction signal, the recording system 1 
transmits a request-to-send signal of the diagnosis code to 
the ECU 2 (step 8). When received the request-to-send 
signal, the ECU 2 reads the diagnosis code by searching its 
oWn back-up ROM (step 9), and then transmits the read 
diagnosis code to the recording system 1 as code in infor 
mation (step 1). In this case, When the diagnosis code Was 
not generated, the information to the effect that the diagnosis 
code Was not generated is transmitted to the recording 
system 1 as the code information. Then, When the recording 
system 1 received the code information, such system decides 
that it acquired the information in response to the request 
to-send signal, and then this code information is transmitted 
to the operator-side system 20 (step 11). 
[0045] In step 12 folloWing step 11, the operator-side 
system 20 that received the code information causes the 
displaying portion 23 to display an input screen for the 
keyWord. A predetermined character string is input by the 
operator in response to this display (step 13). In inputting the 
character string, the operator asks the driver previously 
about the state of the vehicle and then inputs the character 
string in ansWer to the vehicle based on the asked result. In 
this case, it is preferable that the operator should input the 
corresponding keyWord selectively by making previously a 
list of keyWord groups that are correlated With the mode ?les 
respectively. 
[0046] Then, the mode ?le is identi?ed by using the type 
and model of the vehicle, the diagnosis code, and the input 
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keyWord as the search keys. More particularly, ?rst the 
corresponding ?le set is extracted based on the type and 
model of the identi?ed vehicle by searching the storing unit 
21 (step 14). Then, the mode ?le corresponding to the search 
key is identi?ed among a plurality of mode ?les based on the 
search key by searching the extracted ?le set (step 15). In 
case a plurality of search keys are present, it may be 
considered that plural mode ?les correspond to them. In this 
case, the mode ?le having the largest hit number of times of 
the search keys is selected alternatively from these mode 
?les. For example, in case “engine stop”, “vibration”, and 
“TCXX” are present as the search key, “the mode ?le A(the 
faulty condition: rough idle)” that has the larger hit number 
of times of the keyWord than “the mode ?le C (the faulty 
condition: abnormal vibration)” is identi?ed. Here, in case 
the faulty condition corresponding to the keyWord is not 
present, the mode ?le that is not correlated With the faulty 
condition (for example, the mode ?le D shoWn in FIG. 5) is 
identi?ed as the mode ?le to be set in step 16. 

[0047] The operator-side system 20 reads the identi?ed 
mode ?le from the storing unit 21. Then, the operator-side 
system 20 transmits the read mode ?le to the recording 
system 1 and also transmits the instruction signal that 
instructs the transmitted mode ?le as the mode ?le to be set 
(step 16). When received the mode ?le, the recording system 
1 stores the mode ?le in the data storing unit 9 based on this 
instruction signal (step 17). As a result, the setting of the 
mode ?le by the operator-side system 20 is completed. 

[0048] Next, a recording operation of the recording system 
1 in Which the mode ?les are set by the operator-side system 
20 Will be explained hereunder. When a poWer supply of the 
recording system 1 is turned ON to start its system, the 
operating conditions are set based on the mode ?le recorded 
in the data storing unit 9. More particularly, the acquired 
contents set forth in the mode ?le are read and then set as the 
vehicle data that are to be acquired from the vehicle side, and 
the acquiring conditions are read and then set as the condi 
tions in regarding to the acquisition/recording of the vehicle 
data. As a result, the recording system 1 is set to a state that 
the system executes acquiring/recording operations based on 
the mode ?le. 

[0049] When the operating conditions are set, ?rst the data 
request signal is output to the ECU 2 to get the control 
parameters set as the acquired contents. The ECU 2 is 
executing the normal system control simultaneously With the 
start of the vehicle. When the ECU 2 received the data 
request signal, such ECU 2 outputs the control parameters 
corresponding to the acquired contents to the recording 
system 1 until its oWn operation is ended, While executing 
this system control. When the recording system 1 received 
the control parameters in response to the data request signal, 
such recording system 1 acquires such control parameters at 
a predetermined sampling rate and then records the acquired 
control parameters in the RAM 8 on a time-series basis. 
Also, When the vehicle data other than the control param 
eters of the ECU 2, i.e., sensor-sensed signals, peripheral 
information, or the like are contained in the acquired con 
tents, the recording system 1 also gets these data via the 
interface unit 12 and then records them in the RAM 8 on a 
time-series basis. 

[0050] In the case Where the data corresponding to the 
acquired contents, e.g., the engine speed, are present in both 
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the control parameters (calculated values) of the ECU 2 and 
the sensor-sensed signals, the recording system 1 can 
acquire the sensor-sensed signals together With the control 
parameters and record both data in the RAM 8. Also, if 
sensors for sensing these peripheral information are indi 
vidually provided, the recording system 1 can acquire the 
peripheral information as the sensor-sensed signals from 
respective sensors. In this case, if the sensors capable of 
sensing these information (e.g., thermometer, GPS, etc.) are 
?tted on the vehicle side, these output signals may be 
utiliZed. 

[0051] Then, When the trigger conditions are satis?ed 
during the data collection, the vehicle data recorded in the 
RAM 8 are recorded in the data storing unit 9 according to 
the acquiring conditions. For example, in the mode ?le A 
shoWn in FIG. 3, it is decided that the trigger conditions are 
satis?ed When the acquired engine speed becomes 0 rpm. In 
this case, the vehicle data over 5 minute before the timing at 
Which the trigger conditions are satis?ed are read from the 
RAM 8 and then recorded in the data storing unit 9. In 
addition to this, the vehicle data recorded in the RAM 8 over 
5 minute after the timing at Which the trigger conditions are 
satis?ed are also recorded in the data storing unit 9. 

[0052] FIG. 8 is an explanatory vieW shoWing time-series 
transitions of the vehicle data recorded in the data recording 
unit 9. In FIG. 8, a speed (km/h), a throttle opening angle 
(deg), an engine speed (rpm), and an intake pipe negative 
pressure (mmHg) are shoWn as the vehicle data. As shoWn 
in FIG. 8, the vehicle data recorded in the data recording 
unit 9 are recorded to correlate With the time information 
upon the collection. As this time information, either an 
absolute time indicated by date/time or a relative time 
indicated by the time elapsed from the recording start is 
employed. 
[0053] Then, When the transmission of the control param 
eters from the ECU 2 is interrupted, the recording system 1 
decides that the driving of the vehicle is stopped, then 
executes a shut-doWn process such that the recording system 
1 can shut doWn the poWer supply safely, and then shuts 
doWn the poWer supply. 

[0054] In this manner, according to the present embodi 
ment, While employing both the diagnosis code acquired 
from the ECU 2 and the keyWord input by the operator as the 
search keys, the mode ?le corresponding to the search keys 
can be identi?ed among a plurality of mode ?les. In this 
fashion, the number of the assumed mode ?les becomes 
enormous if various faulty conditions are contained, never 
theless the appropriate mode ?le can be identi?ed automati 
cally and easily because the mode ?les are narroWed doWn 
by using the search keys that contain not only the codes 
generated in the ECU 2 but also the keyWords input by the 
operator. In the mode ?les, after the fault conditions that Will 
arise in the vehicle are assumed, the data contents and the 
acquiring conditions useful for identifying the faulty con 
ditions are correlated in advance appropriately With each 
other in the experiment or the simulation. As a result, the 
mode ?le that agrees With the faulty condition of the vehicle 
can be set in the recording system 1 and therefore the 
effective recording of the necessary vehicle data can be 
attained. 

[0055] By the Way, it may be considered that, if the mode 
?les corresponding to various faulty conditions are stored 
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previously on the recording system 1 side, the mode ?le is 
set by selecting alternatively one of them. HoWever, the 
assumed faulty conditions are various and thus the number 
of the mode ?les becomes huge if the type and the model of 
the vehicle are also contained in the faulty conditions. For 
this reason, according to such approach, because the record 
ing capacity enough to store the mode ?les is needed on the 
recording system 1 side, there is a possibility that a con 
?guration of the system is enlarged on a large scale. In that 
respect, according to the present embodiment, because these 
mode ?les are stored in the operator-side system 20 and then 
the appropriate mode ?le selected from these mode ?les can 
be provided to the recording system 1 side, such problem 
can be overcome. 

[0056] In the present embodiment, the mode ?le setting 
process is executed on-line, but such setting process may be 
executed off-line. More speci?cally, as shoWn in FIG. 1, in 
the con?guration in Which the operator-side system 20 can 
access the memory card serving as the data recording unit 9, 
the mode ?le is identi?ed like the above process and then 
such mode ?le is recorded in the memory card. Then, the 
memory card is inserted into the socket of the recording 
system 1 and then the CPU 6 reads the mode ?le being stored 
in the memory card, so that the setting of the mode ?le is 
carried out. Here, since the information cannot be trans 
ferred betWeen the operator-side system 20 and the record 
ing system 1 in the off-line process, the ROM-ID of the ECU 
2 and the diagnosis code in the ECU 2 cannot be acquired. 
Therefore, in such case, the information about the type and 
the model of the vehicle and the diagnosis code are acquired 
in advance and then are input by the operator. 

[0057] In the present embodiment, the ROM-ID of the 
ECU 2, the character strings re?ecting the faulty conditions, 
and the diagnosis codes are exempli?ed as the keyWords. 
HoWever, in the correspondence betWeen the keyWord and 
the faulty condition except the above, the driving environ 
ments such as highland, cold district, etc., Which correspond 
to the geographic elements through Which the vehicle trav 
els, may be correlated With the faulty conditions re?ecting 
the geographic situations as the keyWord. Also, the mode ?le 
may be set such that the input/output ampli?cation gains of 
the sensor-sensed signals output from various-sensors 5 can 
be varied in response to the faulty condition. For example, 
in the case Where the abnormal vibration is generated in the 
vehicle as the faulty condition, the sensed value of the G 
sensor is changed dynamically. Thus, it is possible that the 
recording system 1 side cannot fully record this change if the 
gain is set excessively large. Therefore, in light of such case, 
in the mode ?le in Which the abnormal vibration is handled 
as the faulty condition, the sensor-sensed signal is acquired 
With the smaller gain than that in the mode ?le in Which 
different faulty conditions are handled. In other Words, it 
may be set previously in the mode ?le to change the 
sensitivity setting of the acceleration sensor. 

[0058] In this case, the data recording unit 9 in the 
recording system 1 is not limited to the ?ash memory type 
memory card, and various recording media such as magnetic 
recording medium, optical recording medium, etc. may be 
applied Widely. In this case, the vehicle data recorded in the 
RAM 8 are recorded on the recording media via various 
drives controlled by the CPU 6. In other Words, the data 
recording unit 9 in the present invention is not alWays 
provided as the constituent element of the recording system 
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1. The recording system 1 Will suf?ce if such system can 
record the vehicle data at least on the data recording unit 9. 
In this case, it is not always needed that the data recording 
unit 9 should be detachably attached, and the data recording 
unit 9 may be provided integrally With the recording system 
1. 

[0059] It Will be understood to those skilled in the art that 
various modi?cations and variations can be made to the 
described preferred embodiments of the present invention 
Without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover all 
modi?cations and variations of this invention consistent 
With the scope of the appended claims and their equivalents. 

What is claimed is: 
1. An operator-side system comprising: 

a storing unit for storing a plurality of mode ?les, codes 
and keyWords, Wherein the codes are respectively cor 
related With the mode ?les and identifyable a faulty 
condition of a vehicle, and the keyWords are respec 
tively correlated With the mode ?les and identifyable 
the faulty condition of the vehicle; 

a keyWord setting unit for setting the codes and the key 
Words as search keys, Wherein the codes are acquired 
via a netWork from a control unit mounted on the 
vehicle, the keyWords are input by an operator, and the 
netWork transmits/receives information to/from the 
control unit; and 

a processing unit for identifying the mode ?le correspond 
ing to the search keys among the plurality of mode ?les 
based on the search keys, 

Wherein types of the vehicle data and acquiring condi 
tions, Which are required to take measures against a 
particular faulty condition, out of a plurality of different 
vehicle data that contain control parameters in the 
control unit are described in respective mode ?les. 

2. The operator-side system according to claim 1, Wherein 
the codes comprise diagnosis codes generated in the control 
unit. 

3. The operator-side system according to claim 1, Wherein 
the keyWords comprise character strings re?ecting states of 
the vehicle assumed in the faulty conditions. 

4. The operator-side system according to claim 1, Wherein 
the keyWords comprise character strings representing driv 
ing environments of the vehicle. 

5. The operator-side system according claim 1, Wherein 
the storing unit further stores a predetermined mode ?le in 
Which types of the vehicle data and acquiring conditions, 
Which are required commonly to take measures against 
various faulty conditions that are not correlated With the 
codes and the keyWords, are described, and 

the processing unit identi?es the predetermined mode ?le 
When the mode ?le corresponding to the search keys is 
not identi?ed. 

6. The operator-side system according to claim 1, Wherein 
the storing unit further stores: 

a plurality of ?le sets respectively correlated With differ 
ent types and models of vehicles and respectively 
comprising units of the plurality of mode ?les; and 

identi?ers of the control unit respectively correlated With 
types and models of a plurality of vehicles, and 

Sep. 1, 2005 

Wherein the processing unit identi?es a type and a model 
of the vehicle, Which correspond to the identi?ers 
acquired, among the types and the models of the 
plurality of vehicles based on the identi?ers acquired 
from the control unit, and 

the processing unit also identi?es a ?le set, Which corre 
sponds to the type and the model of the vehicle iden 
ti?ed, among the plurality of ?le sets. 

7. The operator-side system according to claim 1, Wherein 
the mode ?les contain at least one of learned values learned 
by the control unit and peripheral information of the vehicle, 
as the acquired contents. 

8. The operator-side system according to claim 1, Wherein 
a sensitivity of an acceleration sensor is set differently in 
response to individual mode ?le in the plurality of mode 
?les. 

9. The operator-side system according to claim 1, Wherein 
the netWork transmits/receives information to/from a data 
recording system, Wherein the vehicle data is recorded to the 
data recording system based on the types and the acquiring 
conditions described in the mode ?le decided, and the data 
recording system can execute the data communication With 
the control unit, and 

Wherein the keyWord setting unit acquires the codes from 
the control unit via the data recording system. 

10. A mode ?le identifying method comprising: 

setting a code and a keyWord as a search key, Wherein the 
code is acquired via a netWork from a control unit, the 
netWork transmits/receives information to/from the 
control unit, the control unit is mounted on a vehicle, 
and the keyWord is input by an operator; 

searching a storing unit based on the search key, Wherein 
a plurality of mode ?les, codes and keyWords are stored 
in the storing unit, the codes respectively correlated 
With the mode ?les and identifyable faulty conditions 
of a vehicle, and the keyWords respectively correlated 
With the mode ?les and identifyable the faulty condi 
tions of the vehicle; and 

identifying a mode ?le corresponding to the search key 
among a plurality of mode ?les, 

Wherein types of the vehicle data and acquiring conditions 
required to take measures against a particular faulty 
condition, out of a plurality of different vehicle data 
containing control parameters in the control unit are 
described in respective mode ?les. 

11. The mode ?le identifying method according to claim 
10, Wherein the storing unit further stores a plurality of ?le 
sets respectively correlated With different types and models 
of vehicles and respectively comprising units of the plurality 
of mode ?les, and identi?ers of the control unit respectively 
correlated With types and models of a plurality of vehicles, 
further comprising: 

identifying a type and a model of the vehicle, Which 
correspond to the identi?ers acquired, among the types 
and the models of the plurality of vehicles based on the 
identi?ers acquired from the control unit, and 

identifying a ?le set, Which corresponds to the type and 
the model of the vehicle identi?ed, among the plurality 
of ?le sets. 


